One of the most basic and fundamental concepts of how the brain is organized is that the major subdivisions-the cortical areas and subcortical nuclei-are further divided into partially isolated local circuit units or modules of neurons united by a common task. This concept was first formalized when Mountcastle (1) proposed that the somatosensory cortex is divided into a mixture of different types of narrow vertical columns, 0.5 mm or less in diameter, extending perpendicularly through the cortical layers. Each column was characterized by neurons having similar overlapping receptive fields on the body surface and reponsiveness to a single submodality of somatosensory stimulation. It was suggested that a single or small group of thalamocortical fibers, activated by a single type of peripheral stimulation (such as joint rotation, manipulation of "deep" body tissue, hair movements, or pressure on the skin) at a single body location in turn activates a narrow vertical column of cells, and that adjacent cortical columns are activated by different types of stimulation. The observations that led to this formalization were that vertical microelectrode penetrations in the somatosensory cortex of cats con-
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One of the most basic and fundamental concepts of how the brain is organized is that the major subdivisions-the cortical areas and subcortical nuclei-are further divided into partially isolated local circuit units or modules of neurons united by a common task. This concept was first formalized when Mountcastle (1) proposed that the somatosensory cortex is divided into a mixture of different types of narrow vertical columns, 0.5 mm or less in diameter, extending perpendicularly through the cortical layers. Each column was characterized by neurons having similar overlapping receptive fields on the body surface and reponsiveness to a single submodality of somatosensory stimulation. It was suggested that a single or small group of thalamocortical fibers, activated by a single type of peripheral stimulation (such as joint rotation, manipulation of "deep" body tissue, hair movements, or pressure on the skin) at a single body location in turn activates a narrow vertical column of cells, and that adjacent cortical columns are activated by different types of stimulation. The observations that led to this formalization were that vertical microelectrode penetrations in the somatosensory cortex of cats con- Because the somatotopic organizations of areas 3b and 1 are now known in detail, it is possible to perform experiments designed to reveal the modular organization of these areas. Our limited start in this direction has been to explore systematically all of the cortex in area 3b devoted to a single finger of the hand to see how neurons activated by particular receptor types are distributed. We hoped that an understanding of how these inputs are represented in the cortex devoted to the glabrous skin of a single finger would generate a testable hypothesis of how these inputs are organized throughout area 3b.
The two basic receptor types in the skin of primates are slowly adapting (SA) receptors, which respond tonically to a maintained indentation of the skin surface, and rapidly adapting (RA) receptors, which respond phasically only at the onset and offset of applied steady stimuli (6). Our mapping studies revealed that areas 3b and 1 of monkeys contain input from both classes of receptors. We found two types of neurons (Fig. IA) . Both types have phasic responses at stimulus onset and often at offset; one type also has tonic responses while a stimulus indents the skin for a maintained period of time. This type of neuron must receive significant input from peripheral SA receptors and is termed an SA cortical neuron. The other type can be most easily related to RA receptors and is termed an RA cortical neuron. In detailed single and multiple unit studies lack of detailed knowledge of how sensory surfaces are represented in the particular cortical region (3). Until recently, for example, the postcentral somatosensory cortex of monkeys containing the four architectonically distinct zonesareas 3a, 3b, 1, and 2-was thought to contain a single representation of the body and a complex mixture of somatosensory submodalities. It now appears that each architectonic field constitutes a separate representation of the body re-,ceiving input from a limited subset of peripheral receptor types (4, 5). Area 3a seems to receive thalamic input related to muscle receptors, and area 2 is activated by thalamic input related to joint and other deep body receptors. Areas 3b and 1 each form detailed topographic representations of the body surface, and each appears to be exclusively or nearly exclusively activated by various types of cutaneous receptors.
Because the somatotopic organizations of areas 3b and 1 are now known in detail, it is possible to perform experiments designed to reveal the modular organization of these areas. Our limited start in this direction has been to explore systematically all of the cortex in area 3b devoted to a single finger of the hand to see how neurons activated by particular receptor types are distributed. We hoped that an understanding of how these inputs are represented in the cortex devoted to the glabrous skin of a single finger would generate a testable hypothesis of how these inputs are organized throughout area 3b.
The two basic receptor types in the skin of primates are slowly adapting (SA) receptors, which respond tonically to a maintained indentation of the skin surface, and rapidly adapting (RA) receptors, which respond phasically only at the onset and offset of applied steady stimuli (6). Our mapping studies revealed that areas 3b and 1 of monkeys contain input from both classes of receptors. We found two types of neurons (Fig. IA) . Both types have phasic responses at stimulus onset and often at offset; one type also has tonic responses while a stimulus indents the skin for a maintained period of time. This type of neuron must receive significant input from peripheral SA receptors and is termed an SA cortical neuron. The other type can be most easily related to RA receptors and is termed an RA cortical neuron. In We regard these observations as an important step in the understanding of the modular organization of the somatosensory cortex. In a sense, the four architectonic strips 3a, 3b, 1, and 2 constitute the initial functional subdivisions of the somatosensory cortex, each receiving different submodal inputs systematically from the entire body surface. This study suggests that area 3b receives predominantly cutaneous input (9) and is further divided into alternating bands of neurons related principally to the SA and RA cutaneous receptor types. The skin surface is represented separately by the neurons in each functional class. We have shown previously that the cortical area that would represent a point on the skin within the area 3b representation in owl monkeys is 500 to 600 p.m in diameter (8). The dimensions of SA and RA bands obtained in this study are consistent with the hypothesis of a point's being subserved by both afferent types. Alternately, the cortical area that would represent a region of skin the size of a receptive field is 1 to 1.2 mm in diameter. Such an area would contain approximately one set of adjoining SA and RA bands. This concept of cortical organization for area 3b of primates is directly analogous to the concept of ocular dominance columns being combined in "hypercolumns" in area 17 of monkeys (2) and does not preclude the existence of other segregated features of cortical organization in area 3b such as the orientation columns in area 17. We regard these observations as an important step in the understanding of the modular organization of the somatosensory cortex. In a sense, the four architectonic strips 3a, 3b, 1, and 2 constitute the initial functional subdivisions of the somatosensory cortex, each receiving different submodal inputs systematically from the entire body surface. This study suggests that area 3b receives predominantly cutaneous input (9) and is further divided into alternating bands of neurons related principally to the SA and RA cutaneous receptor types. The skin surface is represented separately by the neurons in each functional class. We have shown previously that the cortical area that would represent a point on the skin within the area 3b representation in owl monkeys is 500 to 600 p.m in diameter (8). The dimensions of SA and RA bands obtained in this study are consistent with the hypothesis of a point's being subserved by both afferent types. Alternately, the cortical area that would represent a region of skin the size of a receptive field is 1 to 1.2 mm in diameter. Such an area would contain approximately one set of adjoining SA and RA bands. This concept of cortical organization for area 3b of primates is directly analogous to the concept of ocular dominance columns being combined in "hypercolumns" in area 17 of monkeys (2) and does not preclude the existence of other segregated features of cortical organization in area 3b such as the orientation columns in area 17.
MRIGANKA SUR JOHN T. WALL had lived in Princeton for at least 2 years) wearing double-layered velour blindfolds and black felt hoods were transported in a school bus and two vans, whose windows were covered with aluminum foil to reduce solar cues, over a circuitous path (route I in Fig. 1 ) to a location 20 km from Princeton (site 1 in Fig. 1) . Half of the students wore alnico magnets attached to their blindfolds approximately between their eyes-very near the site proposed by Baker for a human magnetic sense organ (2)-while the others wore equivalent weights. The magnets produced fields at least as strong as those used by Baker, and, as in Baker's experiments, both magnetic polarities were used. The two groups were kept segregated to avoid any effects the magnets might have on the control subjects, and no one knew whether they wore magnets or weights. The students wrote down their estimate of the compass direction of home. The mean vector of the control group was 98? left of home, and the orientation was not statistically significant (Fig. 1) . The mean vector of the magnet wearers (data not shown) was more accurately directed-12? to the right of the homeward bearing-although the mean vector length of 0.27 was again not statistically significant. Pointing was also random: a mean vector of 0.14 at 78? left for controls and 0.10 at 42? left for those with magnets. There was no effect of being transported in a van compared to the bus, nor was there any effect of seating position in either type of vehicle. These results provide no support for the hypothesis that humans can determine the direction of displacement or sense the earth's magnetic field.
The second test involved 15 graduate had lived in Princeton for at least 2 years) wearing double-layered velour blindfolds and black felt hoods were transported in a school bus and two vans, whose windows were covered with aluminum foil to reduce solar cues, over a circuitous path (route I in Fig. 1 ) to a location 20 km from Princeton (site 1 in Fig. 1) . Half of the students wore alnico magnets attached to their blindfolds approximately between their eyes-very near the site proposed by Baker for a human magnetic sense organ (2)-while the others wore equivalent weights. The magnets produced fields at least as strong as those used by Baker, and, as in Baker's experiments, both magnetic polarities were used. The two groups were kept segregated to avoid any effects the magnets might have on the control subjects, and no one knew whether they wore magnets or weights. The students wrote down their estimate of the compass direction of home. The mean vector of the control group was 98? left of home, and the orientation was not statistically significant (Fig. 1) . The mean vector of the magnet wearers (data not shown) was more accurately directed-12? to the right of the homeward bearing-although the mean vector length of 0.27 was again not statistically significant. Pointing was also random: a mean vector of 0.14 at 78? left for controls and 0.10 at 42? left for those with magnets. There was no effect of being transported in a van compared to the bus, nor was there any effect of seating position in either type of vehicle. These results provide no support for the hypothesis that humans can determine the direction of displacement or sense the earth's magnetic field. The second test involved 15 graduate
